In order to better prepare university students as proficient, versatile and productive information and industrial technologists in the 21 st century, the need to implement instructional strategies and activities naturally align with their predispositions will make them better learners. This study examined the learning style preferences, study habits and level of academic achievement of students enrolled in applied science courses of one campus of a public higher education institution in the Philippines. The study employed descriptive correlational research design to a total of seventy-five respondents who were purposively sampled. Two sets of standardized instruments were utilized by the researcher. Results of the study revealed that the students of applied sciences courses preferred visual, group and kinesthetic as major learning styles while they manifest a moderate level of study habits. They also have a good level of academic achievement. Test of difference revealed that academic performance, father's occupation and type of high school graduated from spelled significant differences in their perceptual learning styles. They also spelled differences in their study habits when grouped according to academic standing in high school, writing skills, mothers' education, and test anxiety. Finally, there were significant relationships between learning styles, study habits and academic performance of students in applied science courses. The implications of the study can guide instructors to plan and deliver suitable instructional interventions.
Introduction
The development of a country is dependent on the capability of its human resources. The knowledge and technological advancement of society depend on the quality and preparation of manpower who have sound technical understanding, personal and interpersonal skills as scientists and technologist. As such, it is of utmost importance that the highest standards are set in defining the objectives, components, and processes for Information technology and industrial technology programs of higher education institutions.
Knowledge and education are common goods. The acquisition and application of knowledge is a part of collective societal endeavor (UNESCO, 2015) . The need to produce competent graduates in their specific discipline who possessed the skills and attributes to deal with the ever-changing work environment in the 21st century is a herculean task assigned to HEIs in the Philippines (Magulod, 2017a (Magulod, , 2017b . One of the important steps to undertake to ensure quality and optimal learning experience among university students is to consider their different learning styles and preferences. Learning style refers to how students learn and process information in their own ways.
A number of previous studies have investigated the relationship between college students' learning styles and academic performance, In fact, Moeinikia and Zahed-Babelan (2010) and Williams, Brown and Etherington (2013) confirm that there is a positive link between learning styles and academic performance in the university settings. Learning style is defined as the characteristics, strengths, and preferences in the way how people receive and process information (Hsieh, Jang, Hwang & Chen, 2011) . It also refers to the fact that every person has his or her own method or set of strategies when learning (Gokalp, 2013) . Likewise, James and Gardner (1995) as cited by Dung and Florea (2012) defined learning styles as a complex process for individual learner to effectively acquire information. Consequently, Reid (1987) as cited by Ghaedi and Jam (2014) defines learning styles as the changes among learners in using one or more senses to understand, organize, and, retain experiences.
As the premise of the present study, Threeton and Walter (2009) affirm that there is a dearth of learning style studies of students within the trade, technology and industry sector of career and technical education. Kolb and Kolb (2009) confirm that learning styles differ significantly to different professional and technical fields of specialization. An individual tends to choose degree courses where the learning environment nurtures their learning styles. This present study focused on the assessment of the learning style preferences of students enrolled in applied science courses with the end goal of contributing to the existing body of knowledge about the distinct learning styles of students in these disciplines.
Awareness of the different learning style preferences of students enrolled in applied sciences courses will eventually lead to more effective learning experiences. In fact, Alavi and Toozandehjani (2017) concluded that having a background of the learning styles of students can enhance their learning and at the same time help students strengthen self-actualization. Teevan, Michael and Schlesselman (2011) also emphasize that knowledge of the learning styles can help facilitate teachers to employ suitable teaching strategies and methods to nurture students' academic performance. This will also provide both teachers and students positive feedback on their strengths and weaknesses in the teaching and learning scenario. Likewise, knowledge of the learning styles can provide implications to curriculum design allowing teachers to implement a learner-centered curriculum model in the classroom. Dalmolin, Mackeivicz, Pochapski, Pilatti and Santos (2018) suggest that determining the learning styles of students will ultimately improve their educational experience. Previous exiting literature confirms that learning styles predict students' academic performance. Jiraporncharoen, Angkurawaranon, Chockjamsai, Deesomchok and Euathrongchit (2015) studied learning styles and academic achievement of undergraduate students in Thailand found out a positive association between the two. Barman, Aziz and Yusoff (2014) also studied the learning style awareness and academic performance of students concluded that students 'awareness of their strengths such as learning style and how to utilize their strengths may improve their academic performance.
Another variable being investigated is the study habits and skills of students enrolled in applied science courses. The literature further suggests that study habits are a predictive factor of academic performance. Ebele and Olofu (2017) found out that there is a significant relationship between study habits and students' academic performance. Looyeh, Fazelpour, Masoule, Chehrzad and Leili (2017) investigated the relationship between the Study habits and the Academic performance of Medical Sciences Students found out the significant relationship between the study habits of students and their academic performance. Similarly, Siahi and Maiyo (2015) studied study habits and academic achievement of students also found out that a positive relationship of 0.66 between study habits and academic achievement. The results implied that the study habits need a significant attention if we are to improve performance. Furthermore, Chilca (2017) studied on the study habits and academic performance among university students in Peru concluded that study habits do influence academic performance.
Hence, in every school setting particularly in higher education institutions, the academic performance of students is an indicator of a quality learning experience. Academic achievement is measured in the form of students' remarkable scores across their subject courses and the display of learning outcomes which can be assessed through performance, classroom tests, assignments, outputs, and major examinations. Previous studies present that there are intellective and non-intellective factors affecting the academic achievement of students across levels.
Students' learning style preference and study habits should be understood. The interplay of learning style preferences, study habits and academic achievement of students enrolled in applied science courses at Cagayan State University prompted the researcher to investigate the relationship existing among these variables. Likewise, identifying the significant differences of these variables when grouped according to their socio-economic profile will provide a better picture of as to what specific personal learning interventions may be implemented. Moreover, to face the challenges of advancement, the development of proficient IT Professionals and highly skilled industrial technologists will eventually spur the advancement of the Philippine society. Hence, recognizing their innate learning dispositions and their attitude towards their studies will be a basis for the university to design and implement educational interventions with the goal of enhancing their academic performance and the quality of their learning experiences.
This study was carried out among the students of Cagayan State University at Lasam, the Philippines enrolled in the applied science courses namely Bachelor in Information Technology and Bachelor in Industrial Technology programs. These applied science courses are academic fields highly regarded as applying scientific knowledge to develop applications like technology and inventions for solving practical challenges. Hence, their conceptual skills, critical thinking, and creative abilities are required to be developed by the students as their graduate attributes. The development of their good study habits will make them better learners in their own ways by way of providing effective instructional strategies and provision of other instructional interventions to improve their academic performance is necessary. Hence, this study correlated the learning styles preferences, study habits and academic performance of students enrolled in applied science courses.
The study generally endeavored to assess the perceptual learning styles of undergraduate students enrolled in technology-related courses of Cagayan State University at Lasam. Therefore, the study sought to address the following research objectives: Firstly, identify the learning style preferences of students; secondly, assess the study habits of the respondents; thirdly, describe the level of academic performance of respondents; fourthly, test the significant differences on the perceptual learning styles, study habits and academic performance when grouped according to their profile variables, and lastly, determine the relationship among the learning styles, study habits and academic performance of the respondents.
Further, this study tested the research hypotheses in null form at 0.05 alpha level: 1) if there are no significant differences in the perceptual learning styles, study habits, and academic performance when grouped according to their profile variables, (2) there is no significant relationship between learning styles, study habits and academic performance of the respondents
Methodology
The study employed a descriptive correlational design. Descriptive component of the study also revolved on the personal profile of the respondents, their learning style preferences, study habits, and academic achievement. Subsequently, the correlational component was centered on the relationship between learning style preferences and study habits to the academic achievement of students enrolled in applied science courses.
The research participants were the seventy-five (75) third year Bachelor of Science in Electronics (BS Ind. Tech) and Bachelor in Information Technology (BSIT) of Cagayan State University at Lasam, Philippines. The respondents were taken in complete enumeration since the number of population is only a few. The researcher was permitted by concerned authorities to conduct the study through a letter of request. Personal administration of research instrument was conducted by the researcher. The participants were oriented about the purpose of the study and consent waivers were distributed to them to become the participants of the study. They were informed to honestly answer the questionnaire distributed to them to come up with the valid findings of this study.
This study utilized adopted two sets of standardized research instruments. To assess the learning style preference of students, Reid's Perceptual Learning Style Preference Questionnaire was used. It consisted of thirty statements with five questions equally distributed to six learning style preferences namely visual, tactile, auditory, group, kinesthetic and individual. Consequently, study habits inventory adapted from Gilbert Wrenn of Stanford University Press was utilized to assess the study habits of the respondents. Personal characteristics of the respondents were also considered.
After gathering the needed data, appropriate statistical tools were used to interpret the findings of the study. Descriptive statistics such as mean, frequency, rank and percentage were used. Inferential statistics such as independent sample t-test and one-way ANOVA were used to test the hypotheses of the study. Post-Hoc Tukey HSD test was also utilized to identify the significant differences among the categorical variables. Pearson r was used to test the significant relationship between the variables.
The assessment of the respondents on their learning style preferences and study habits used the common following scale: 4.20-5.00 (Very High/ Strongly Agree); 3.40-4.19 (High/ Agree); 2.60-3.39 (Moderate/ Neutral); 1.80-2.59 (Low/ Disagree); and 1.00-1.79 (Very Low/ Strongly Disagree). In like manner, to interpret the major and minor learning style preferences of the respondents, the following score ranges were adopted: 40-50-Major Learning Style Preference; 25-39-Minor Learning Style Preference; 0-24-Negligible Learning Style Preference. Table 1 presents the assessment of the learning style preferences of students enrolled in the applied science courses of Cagayan State University at Lasam, Philippines. Generally, visual learning style, group learning style, and kinesthetic learning style were assessed by the respondents as their major learning style preferences while they put minor learning preference to tactical learning style, auditory learning style, and individual learning style. This indicates that most of the students of applied science courses particularly BS Information Technology and BS Industrial Technology students learn best through visual, collaborative and experiential learning. A closer look at the table, it reveals that visual learning obtained the total mean score of 40 (σ = 3.84), described as a major learning style preference of the respondents. The finding indicates that most of the students remember and understanding concepts and information better when they read. Most of them have the inclination of learning well from seeing words from sources, on the board, and in workbooks or textbooks. They manifest a better understanding of their lessons by presenting information with the aid of lecture notes, slides and handouts which can be provided by their instructors. This finding is supported by the study conducted by Veena and Shastri (2013) that applied science course students have a visual learning style preference. Khalid, Mokhtar, Omar-Fauzee, Kasim and Don (2013) noted that students of pure and applied science courses such as engineering and technology students were more active and more visual towards teaching and learning activities.
Results and Discussion

Learning Styles of Applied Science Technology Students
In like manner, group learning style emerged as a major learning style preference of the respondents as evidenced by that total mean score of 41 (σ = 4.31). The finding is indicative that most of the respondents value group learning and collaboration. They tend to remember information and concepts taught to them when they work with others. Hence, group interaction through group activities during class work will provide them a better acquisition of learning. Acikgoz (2002) describes that allowing students to learn in small number to process information as a group is a using cooperative learning strategy. Altun (2015) found out that cooperative learning has a significant effect on the academic achievement of students in science and technology course. Likewise, Magulod (2017a Magulod ( , 2017c suggest the use of multi-sensory learning materials to cater to different learning styles of learners making them more successful in their academic endeavor.
Further, the kinesthetic learning style obtained the total mean score of 40 (σ=3.87) interpreted as a major learning style preference of the respondents. This means that the respondents function better when learning is experiential or with total physical involvement in the learning situations. They prefer to do activities in the classroom through hands-on application. They show inclination of enjoying learning activities in the classroom through experiments. Therefore, the use of role-playing, field trips, and active participation will make them better learners. Oxford (2001) affirmed that kinesthetic learners like movement and work.
The respondents also consider tactile, auditory and individual learning styles as minor learning preferences. This also shows that the respondents manifest minor learning styles on hands-on experiences with models and materials, oral explanations, and learning individually. Tactile learning style obtained the total mean of 36 (σ = 4.77). This shows that the respondents manifest minor learning preference on building models or doing laboratory experiments. More so, auditory learning style registered with the mean score of 38 (σ = 4.59) indicating that the respondents show a minor preference on learning through oral discourse, listening to lectures, and hearing audiotapes. Finally, individual learning style rated with the mean of 39 (σ = 4.40) considered by the respondents as a minor learning preference. This shows that working alone to study was found to have a minor impact on the learning experience of the students. They do not prefer to work with projects and outputs alone.
The above findings of the study showed that the applied science courses of Cagayan State University at Lasam manifest learning preferences with the appeal of graphical, contextualized, experiential and collaborative teaching strategies.
Study Habits of Applied Science Technology Students
The data in Table 2 depict the study habits of students enrolled in the applied science courses. Generally, the respondents have a moderate level of study habits as evidence of the computed grand mean of 3.14. This implies that the students have not yet developed high positive attitudes towards the set of skills which will prepare themselves better for their academics. Hence, the need to further improve the study habits of students will help them become better learners. Mark & Howard (2009) highlight that poor study habits are the most common challenge for students. Meanwhile, time management obtained the highest mean of 3.35 (σ = 0.45) interpreted to have a moderate level among the respondents. It implies that the students have a fair level of management towards their time in studying. Meanwhile, reading speed obtained the second rank of mean with 3.34 (σ = 0.56) implying that the students perceived themselves to have a moderate level of speed reading.
In like manner, the third rank among the means was test anxiety management obtaining 3.28 (σ = 0.67) suggesting that the students manifest a moderate level of managing their test anxiety. The fourth rank was writing skills gained 3.15 (σ = 0.60) assessment. This denotes that most of the students assessed themselves to have a fair level of writing skills. Consequently, concentration obtained the mean of 3.14 (σ = 0.57) ranked fifth showing that the respondents have an adequate level of memory and concentration towards their studies. Subsequently, reading comprehension was ranked sixth registering 3.05 (σ = 0.52) indicates that the students perceived themselves to have an average level of reading skills in selecting ideas, and getting the main ideas.
Moreover, test preparation and test taking gained the mean of 2.92 (σ = 0.66) ranked seventh among the means. This denotes that the moderate habit of preparing themselves to take examinations. Likewise, the lowest among the means was note taking as evidenced by the mean of 2.87 (σ = 0.59). This also suggests that most of the students have a moderate attitude towards writing down notes as study habits and skills.
From the finding of this study, it suggests that most of the students have assessed themselves to have a moderate level of all the study habits and skills identified. The top four study habits and skills assessed were time management, reading speed, managing test anxiety, writing skill and concentration. Therefore, requires interventions to be further developed and enhanced. Adeninyi (2011) posits that having good study habits will develop students to have a higher level of aspiration to pursue a career. Fielden (2004) also confirms that good study habits facilitate students to have higher skill outcomes. In consonance, Jones and Harlan (2005) suggest that educators need to be informed on what level the students attain independent learning skills and habits. were on the satisfactory level of performance. The least contributors were only 2 (3 %) students with fair academic performance, 3 (4 %) with very outstanding performance and 5 (7 %) have a very outstanding academic performance level. The table also presents that no students have an outstanding, passing and failing academic achievement in their major subjects. Table 4 shows that there is a significant difference between the learning style preferences of the students in applied science courses when grouped according to their personal variables. The significant differences were shown along with auditory learning style, group learning style preference, kinesthetic learning style, and individual learning styles.
Academic Performance of Students Enrolled in Applied Science Courses
Auditory learning style as a minor learning preference of the students spelled differences when grouped according to academic performance in major subjects (p = 0.001) indicating that students with high academic performance assessed themselves to have high auditory learning style inclinations. This explains that students with higher GPA have greater ability to listen to information and concepts presented to them.
Consequently, group learning style preference of the respondents spelled difference when grouped along father's occupation (p = 0.37) also suggesting that respondents whose fathers are service and technical workers have assessed themselves to have high group learning style preference. Similarly, graduates of private sectarian and public high schools showed higher assessment compared to those who graduated from public-nonsectarian along kinesthetic learning style (p value = 0.041). Additionally, public high school graduates have the highest assessment of individual learning style preference (p value = 0.022).
Test of difference generally shows that academic performance, father's occupation and type of high school graduated from spelled significant differences on the perceptual learning styles of students enrolled in applied science courses of Cagayan State University at Lasam. The finding may be attributed to the different exposures and personal background of the respondents which affect their learning style preferences. Table 5 reveals that there is a significant difference between the academic performance of the respondents when grouped according to their profile variables. Significant differences were seen along course (p-value = 0.042) and academic standing in high school (p value = 0.030). The finding indicates that BS Industrial Technology students have higher academic performance compared to the BS Information Technology students. This can be explained that the two-degree programs have a different complexity of the learning outcomes being studied. In like manner, those students who graduated with honors in their secondary education have higher academic performance in their major subjects. This can be practically explained that scholastic standing in high school predicts performance in college. This has been confirmed by the previous study of Hiss and Franks (2014) stating that general weighted average (GWA) in high school is a predictor of college performance which is more accurate than the results of the paper and pencil testing. Further, in the latest study of Hodara and Cox (2016) affirmed that scholastic standing in high school predicts the performance of students in college. Table 6 shows that there is a significant difference in the study habits and skills of the respondents when grouped according to their profile variables. Differences showed along academic standing in high school (p value = 0.047), writing skills (p value = 0.038), mothers' education (p value = 0.019) and test anxiety (p value = 0.034).
Difference on the Study Habits of the Respondents
The difference on the note taking skill when grouped according to mother's education revealed that those students whose mothers were college undergraduates and graduates assessed themselves to have high note taking habit and skill compared to those students whose mothers have a lower level of education. This finding can be basically explained by the previous study conducted by Ferreira, da Silva and Queiroga (2014) that maternal level of education is related to students writing performance.
Moreover, test preparation and test taking, and Test anxiety management were found to have spelled difference when grouped along the academic standing of the respondents. This finding shows that students who graduated with honors assessed themselves to have higher test preparation and test-taking habit and skill. Hence, students who have high academic performance employ longer test preparation and better test anxiety management. De Zoysa, Chandrakumara and Rudkin (2014) on the relationship between academic performance and study strategies found out that high performing students have more strategies employed for the test.
Similarly, birth order of the respondents spelled the significant difference in their writing skill. The result of Post Hoc Tukey HSD Test revealed that most of the first born-respondents assessed themselves to have higher writing skill performance compared to the latter born-respondents. Literature suggests that birth order has a significant impact on the personality and academic performance of students. Ha and Tam (2011) claimed that firstborns were born to a higher intellectual environment compared to the latter borns because older sibling serves as the intellectual resource to the younger siblings which stimulate the intellectual development of older siblings. Table 7 presents that there is a significant relationship between learning styles and academic performance of the respondents. This finding of the study validates Vaishnav (2013) stating that there is a positive association between learning styles and academic performance. In like manner, Abidin, Rezae, Abdullah and Singh (2011) observed the significant relationship between overall academic achievement and learning styles.
Significant associations were found between visual learning style preference (p value = 0.032), tactile learning style (p value = 0.044), group learning style (p-value = 0.038), and kinesthetic learning style (p-value = 0.018). The positive relationship between kinesthetic, visual, tactile, and group learning styles and the academic achievement of the students enrolled in applied science courses implies that the higher exposure of the students with the appeal of visual learning activities, contextualized, experiential and collaborative teaching approaches the higher academic performance they manifest.
Further, the finding appears logically that most of the students within information and industrial technology courses were inclined in hands-on learning which requires Industrial technology electronics students to have strong skills to learn, operate, control properly and safely an extensive range of equipment, tools and systems used in the field and being able to understand application software used in creating models of designs and systems for the information technology students. Their strong group learning inclination will allow them to work effectively in multi-disciplinary and multi-cultural teams.
Table 8 also presents that there is a significant relationship between academic performance and study habits. Significant relationships were also found between time management (p value= 0.009) and writing skill (p value= 0.007). The result confirms the finding of Khurshid, Tanveer & Qasmi (2012) that there exists a positive correlation between study habits and academic achievement. In the earlier study of Kaur and Pathania (2015) they also found out significant relations between academic achievement and study habits. The positive relationship between time management and writing skill of the students enrolled in applied sciences courses suggests that a greater amount of time organization and writing opportunities given to them the higher academic achievement they will manifest. In like manner, the finding clearly implies that information and industrial technology courses are time-oriented and technical information writing-oriented programs. Magulod (2017a note that creativity styles of students in writing are dependent on their emotions and learning environment.
Time management skill which is associated with academic performance implies that when the students have good time management they manifest organize duties according to their academic priorities. Kelly (2004) noted that time management is essential to any university student which is a key to their academic achievements. Alsalem, Alamodi, Hazazi, Shibah, Jabri and Albosrour (2017) confirm that students practicing time management skill have a better academic achievement. In like manner, Nasrullah and Khan (2015) affirm the correlation between time management skill and academic achievement of students. Consequently, the positive association between writing skill and academic achievement of the respondents' shows that improve in writing attitude and skills of the respondents better academic performance is excepted. Having students write out explanation, ideas, and concepts, diagrams, and figures it provides them better understanding and memory recall of information. This finding affirms Waring (2007) that writing is a tool that can improve students' academic performance.
Conclusions
This study examined the learning style preferences, study habits and level of academic achievement of students enrolled in applied science courses. Results of the study revealed that the students of applied sciences courses preferred visual, group and kinesthetic as major learning styles while they consider tactile, auditory and individual learning styles as minor learning preferences. It was also revealed that they manifested a moderate level of study habits and skills along with time management, concentration, note taking, reading comprehension, test preparation, and test taking, reading speed, writing skill, and managing test anxiety. Most of the students have a good level of academic achievement. Test of difference revealed that academic performance, father's occupation and type of high school graduated from spelled significant differences on their perceptual learning styles particularly along with auditory learning style, group learning style preference, kinesthetic learning style, and individual learning styles. In like manner, significant differences spelled on their study habits when grouped according to academic standing in high school, writing skills, mothers' education, and test anxiety. Finally, there were significant relationships between learning styles, study habits and academic performance of students in applied science courses. The implications of the study can guide instructors to plan and deliver suitable instructional interventions.
As to the limitations of the study and future research directions, this present study is subject to a number of limitations. First, the sampling of respondents was based on the two applied sciences courses in one campus of a public higher education institution and it should be generalized by having data from different campuses of the University. Likewise, further studies with larger samples and more variables to be included. Third, ethnicity of the respondents may be considered since cultural differences may affect the learning style. Further, future studies utilizing both quantitative and qualitative approaches to describe the learning style preferences and study habits of students may be conducted. Finally, another study should be conducted to analyze the learning styles and study habits of students in relation to the use of different teaching strategies and how the students' process cognitive knowledge.
Implications for Instructional Interventions
Learning styles and study habits play a significant role in the academic achievement of students enrolled in applied science courses. When students recognize their personal learning styles and attitude they can take part purposively in the learning process.
As implications of the result of the study, the following instructional interventions may be adopted by the university: (1) Implementing the use of teaching and learning activities through graphical, collaborative and experiential learning approaches will cater to the visual, group and kinesthetic learning styles of the respondents. These learning styles were found to have a significant relationship in the academic performance of the students. (2) provision of in-service training for faculty members teaching in the applied science courses focusing on the use of effective visual presentations, performance-based learning assessment, use of innovative teaching strategies through games, simulation and, cooperative learning strategies. (3) the moderate level of students study habits may be improved with a seminar-workshop to be carried out by the guidance and counseling office and an office of students' services and welfare focusing on time management, managing test anxiety, development of reading and writing interest and skills of the students. These may also integrate with the teacher in their lessons to develop applied science students' academic success since time management and writing skills were significantly related to the academic performance of the students. (4) Provision of a suitable learning environment and spaces for students to maximize their learning opportunities should be considered.
